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(54) AUTOMATIC BRAKE DEVICE 

(57) Abstract : 

PURPOSE: To inform a driver of the operation start of 
an automatic brake in all the operation regions, by 
instal I ing an aux i I iary brake power varying means for 
varying proportionately to vehicle speed the brake 
power in the auxiliary brake application which is 
carried out before the main brake application. 
CONSTITUTION: When a between-veh i c I e distance 
detecting device 102 detects that the distance from 
an obstacle ahead is exceedingly short, a controller 
100 transmits control signals to driving circuits 96 
and 98. Accordingly, the electrically controlled 
hydraulic pressure which is adjusted by a spool type 
electromagnetic hydraulic control valve 92 is 
supplied into change valves 86, 88 and 90, added with 
the hydraulic pressure of a master cylinder 12. The 
electrically controlled hydraulic pressure is 
supplied to wheel cylinders 22, 24, 26, and 28, and 
brake acts automatically. In this case, before the 
main brake application, the tirangular wave-shaped 
electrically controlled hydraulic pressure having a proper peak value is used for the 
auxiliary brake application, and the e I ectromagnet i c wave hydraulic pressure control 
valve 92 is generated. In a controller 100, the hydraulic pressure at this time is set 
to the larger value when the car speed sent from an ECU72 is higher, and the always 
equal impact is applied to the driver. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the automatic -braking-system equipment which is applied to 
automatic-braking-system equipment, especially is carried in vehicles for collision avoidance with a front 
obstruction. 
[0002] 

[Description of the Prior Art] While supervising the vehicles front by the radar etc. for the purpose of the 
safe disposition top of vehicles, when a front obstruction and a self-vehicle approach unfairly 
conventionally, the equipment which a brake is operated automatically and avoids a collision is known. If 
the brake gear carried in vehicles is equipped with this function, it is possible to prevent an operators 
looking aside while driving and rear-end collision accident depended carelessly, for example, and it is 
effective on a safe disposition. 

[0003] By the way, in case this automatic braking system operates, the case where the operator is not 
perceiving that vehicles approached the front obstruction unfairly is usual. Therefore, if sudden braking by 
the automatic braking system is performed suddenly, for an operator, it is a sudden shock and too much 
shock may be given. 

[0004] JP,54-40432,A is indicating the brake gear which gives an operator preliminary braking to make it 
perceive that an automatic braking system operates in advance of this braking aiming at a slowdown of 
vehicles, when an automatic braking system operates paying attention to this point. In this case, while an 
operator can predict that sudden braking is subsequently performed by preliminary braking and being able to 
stand ready to the sudden braking, it also becomes possible to perceive a near miss with a front obstruction 
and to take a certain measures himself. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, when temporary deceleration arises on vehicles, 
supposing deceleration is equivalent, it is known experientially that the vehicle speed will be perceived for a 
low as a shock with the big deceleration. Therefore, at the time of a high-speed run, although the operator of 
vehicles perceives also with comparatively small deceleration at the time of a low-speed run, if it is not 
comparatively big deceleration, the situation where the phenomenon is not perceived will arise. 
[0006] On the other hand, although preliminary braking is performed for the above-mentioned conventional 
automatic-braking-system equipment to make the operation perceive in advance of this braking by the 
automatic braking system, the damping force at the time of preliminary braking (reserve damping force is 
called hereafter) is the same also at the time of the time of a high-speed run, and a low-speed run. For this 
reason, although the vehicle speed demonstrated [ comparatively ] the consciousness effect to the operator 
appropriately under the low situation, at the time of a high-speed run, it had the problem that the suitable 
consciousness effect was not demonstrated. 

[0007] this invention aims at offering the automatic-braking-system equipment which can solve the above- 
mentioned technical problem by changing reserve damping force greatly, so that the vehicle speed is high in 
being made in view of an above-mentioned point, and performing preliminary braking in advance of this 
braking by the automatic braking system. 
[0008] 

[Means for Solving the Problem] Drawin g,! shows the principle block diagram of automatic-braking-system 
equipment which attains the above-mentioned purpose. Namely, the above-mentioned purpose judges the 
possibility of a collision based on the measurement result of a ranging means 1 to measure distance with a 
vehicles front obstruction as shown in drawin g 1 . It is the mechanism in which supply predetermined brake 
oil pressure to the brake mechanism 2 of a wheel regardless of [ when a safe distance is not secured ] an 
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, operator's intention, and an automatic braking system is operated. In automatic-braking-system equipment 
^ .equipped with the automatic-braking-system mechanism 3 in which preliminary braking aiming at making 
an operator know that will precede performing this braking aiming at a slowdown of vehicles, and an 
automatic braking system will operate is performed It is attained by automatic-braking-system equipment 
equipped with a reserve damping force change means 4 to change so greatly that the vehicle speed be high- 
speed the damping force at the time of the aforementioned preliminary braking. 

[0009] Moreover, in the automatic-braking-system equipment of the above-mentioned composition, while 
having a car weight detection means 5 to detect car weight, the aforementioned reserve damping force 
change means 4 is effective, in order that amendment automatic-braking-system equipment may secure the 
more positive consciousness effect for the damping force at the time of the aforementioned preliminary 
braking according to car weight. 
[0010] 

[Function] In the automatic-braking-system equipment concerning this invention, when it is judged that the 
aforementioned automatic-braking-system mechanism 3 has a distance shorter than a predetermined 
judgment distance with the front obstruction which the aforementioned ranging means 1 measured, and has 
the possibility of a collision, the operation of an automatic braking system is started that a collision should 
be avoided. And preliminary braking is performed to make an operator perceive the situation before 
performing sudden braking by the automatic braking system. 

[0011] In this case, by the aforementioned reserve damping force change means 4, reserve damping force is 
changed so greatly that the vehicle speed is high. For this reason, the shock an operator is shocked by 
temporary slowdown by preliminary braking will not be based on the vehicle speed, but will serve as an 
equivalent level, and the always good consciousness effect will be demonstrated. 

[0012] Moreover, the deceleration to which the aforementioned reserve damping force change means 4 has 
the influence of the decelerating empty- vehicle pile which produces reserve damping force an amendment 
case at the time of preliminary braking eliminated also in consideration of the detection result of the 
aforementioned car weight detection means 5, and can demonstrate the always suitable consciousness effect 
will be secured. 
[0013] 

[Example] Drawing 2 shows the whole automatic-braking-system equipment block diagram which is one 
example of this invention. 

[0014] In this drawing, 10 is a fluid-pressure booster (only henceforth a booster), and 12 is a tandem-die 
brake master cylinder (only henceforth a master cylinder), the [ which a master cylinder 12 interlocks to the 
interior at a brake pedal 14, and is displaced / the first pressurization piston and ] - it has the 2 
pressurization piston and a fluid pressure is generated by trodding of a brake pedal 14 

[0015] here — the [ the first pressurization piston and ] — the fluid pressure generated in connection with the 
variation rate of a 2 pressurization piston is led to the pro POSHONINGU bypass valve 20 by the liquid 
paths 16 and 18, respectively And it connects with the wheel cylinders 22 and 24 of each brake of the right- 
and-left rear wheels RL and RR about the fluid pressure generated with the first pressurization piston, and 
connects with the wheel cylinders 26 and 28 of each brake of the right-and-left front wheels floor line and 
FR about the fluid pressure generated with the second pressurization piston again. 

[0016] That is, the automatic -braking- system equipment of this example is an order two-line formula, and 
each above-mentioned wheel cylinders 22, 24, 26, and 28 are equivalent to said brake mechanism 2. In 
addition, in this automobile, the right-and-left rear wheels RL and RR are driving wheels. 
[0017] The pro POSHONINGU bypass valve 20 is decompressed by the fixed ratio to the fluid pressure to 
which the fluid pressure supplied to the wheel cylinders 22 and 24 of rear wheels RL and RR is supplied by 
the wheel cylinders 26 and 28 of front wheels floor line and FR, when a fluid pressure occurs normally for 
both a front-wheel system and a rear wheel system. The wheel cylinders 22 and 24 of rear wheels RL and 
RR are supplied without on the other hand, decompressing the fluid pressure in which the pressure up was 
carried out by the first pressurization piston, when a fluid pressure stops occurring normally for a front- 
wheel system. 

[0018] Moreover, between the pro POSHONINGU bypass valve 20 and the wheel cylinders 26 and 28 of 
front wheels floor line and FR, as shown in drawin g 2 , boost equipment 30 is connected. This boost 
equipment 30 is later described about the role, although it is equipment which boosts further the fluid 
pressure in which the pressure up was carried out by the second pressurization piston of a master cylinder 
12. 

[0019] the [ in addition, / the first pressurization piston of a master cylinder 12, and ] - the first pressurized 
room in which a 2 pressurization piston generates a fluid pressure, respectively, and the second pressurized 
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room ~ the [ the first pressurization piston and ] — when [ both ] not getting into the 2 pressurization piston, 
^ at will be in the state where it was open for free passage to the reserve tank 32 For this reason, when brake 
Froude will be in an insufficient state, brake Froude's supplement will be suitably made towards a master 
cylinder 12 from a reserve tank 32 at the time of un-braking. 

[0020] a booster 10 - the treading strength of a brake pedal 14 - a boost - carrying out - the [ the above- 
mentioned first pressurization piston and ] - it is prepared in one with a master cylinder 12 that it should 
transmit to a 2 pressurization piston That is, the power ** room switched to the state where it is open for 
free passage to an accumulator 34 from the state which is open for free passage to a reservoir tank 32 with 
trodding of a brake pedal 14 is formed in the interior of a booster 10. 

[0021] and -- a power ** room -- the pressure of power ****** - the [ the first pressurization piston of a 
master cylinder 12, and ] - the power piston transmitted to a 2 pressurization piston is arranged For this 
reason, when it gets into a brake pedal 14, the high-pressure fluid pressure supplied through an accumulator 
34 will be impressed to the power piston wide opened by the internal pressure of a reservoir tank 32. 
[0022] And the first pressurization piston and the second pressurization piston of a master cylinder 12 will 
move forward, and a fluid pressure will be transmitted to wheel cylinders 22, 24, 26, and 28. In addition, if 
the treading strength and reaction force of a brake pedal 14 balance, the power room is constituted so that it 
may be in the state where it is not open for free passage to an accumulator 34 at a reservoir tank 32, either. 
For this reason, stability of the amount of treading in of a brake pedal 14 will hold the boost force 
henceforth at constant value. 

[0023] The fluid pressure by which the pressure up was carried out is supplied to an accumulator 34 through 
a check valve 40 with the pump 38 driven by the motor 36. Under the present circumstances, the fluid 
pressure of an accumulator 34 is maintained at the fixed range by controlling the start and stop of a motor 36 
based on the output signal of a pressure sensor 42. 

[0024] Moreover, to the unusual fall of the fluid pressure of an accumulator 34, while being detected by the 
pressure switch 44 and turning on a brake warning lamp, a buzzer is operated. In addition, the fluid pressure 
of an accumulator 34 is guarded by the suitable level by the relief valve 46. 

[0025] When the antilock control of which the brake oil pressure currently supplied to wheel cylinders 22, 
24, 26, and 28 when superfluous damping force produces the automatic-braking-system equipment of this 
example here is wide opened, and the lock of a wheel is canceled, and superfluous driving force arise, it 
constitutes as a premise performing acceleration slip control which a driving wheel is made to generate 
damping force and aims at convergence of idling of a wheel. 

[0026] for this reason, it is shown in drawing 2 ~ as - between the pro POSHONINGU bypass valve 20 and 
the wheel cylinders 34 and 26 of rear wheels RL and RR - electromagnetism - the 3 direction selector 
valves 54 and 56 which are a directional selecting valve 50 and a directional selecting valve of three 
positions - moreover - between boost equipment 30 and the wheel cylinders 26 and 28 of front wheels 
floor line and FR — two electromagnetism - directional selecting valves 58 and 60 are formed 
[0027] and the electromagnetism by the side of a rear wheel RL and RR - a directional selecting valve 50 - 
another electromagnetism - it connects with the power ** room or accumulator 34 of a booster 10 through 
the direction selector valve 52 - having - the electromagnetism by the side of front wheels floor line and 
FR ~ directional selecting valves 58 and 60 are connected to three directional selecting valves 66 and 68 
through the liquid paths 62 and 64 

[0028] here - electromagnetism - the power ** room of the booster 10 with which the pressure according 
to the treading strength of a brake pedal 14 generates a directional selecting valve 52 at the time of antilock 
control -- moreover, the accumulator 34 which was not concerned with operation of a brake pedal 14 at the 
time of acceleration slip control, but the high-pressure fluid pressure has generated ~ respectively — 
electromagnetism - the direction selector valve 50 is made open for free passage 
[0029] and electromagnetism - the direction selector valve 50 the time of antilock control and 
acceleration slip control - both ~ electromagnetism ~ the electromagnetism which leads the fluid pressure 
supplied via the direction selector valve 52 to wheel cylinders 22 and 24 - the fluid-pressure control valves 
54 and 56 are supplied Therefore, it will restrict to the time when it gets into the brake pedal 14 at the time 
of antilock control, and a high-pressure fluid pressure will always be supplied to the 3 direction selector 
valves 54 and 56 at the time of acceleration slip control. 

[0030] Moreover, it functions as the reservoir tank 32 being open for free passage, the 3 direction selector 
valves 54 and 56 supplying the supplied high-pressure fluid pressure to wheel cylinders 22 and 24, carrying 
out the pressure up of the brake oil pressure, or opening wheel cylinders 22 and 24 for free passage to a 
reservoir tank 32, and decompressing brake oil pressure, or intercepting both these paths, and holding brake 
oil pressure. 
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[0031] The antilock control about the rear wheels RL and RR in the automatic-braking-system equipment of 
this example and acceleration slip control perform suitably boost of such brake oil pressure, reduced 
pressure, and maintenance, decompress brake oil pressure at the time of overdamping force, and are realized 
by braking the driving wheel slack rear wheels RL and RR positively at the time of overdriving force. 
[0032] On the other hand, about front wheels floor line and FR, composition which is different from the 
system of rear wheels RL and RR as described above is adopted from it being sufficient if only antilock 
control is performed, concrete ~ the time of antilock control — electromagnetism -- it is considering as 
reduced pressure and the composition which achieves the function of maintenance by intercepting the liquid 
paths 62 and 64 by opening brake oil pressure for free passage to a boost and a reserve tank 32 by switching 
the direction selector valves 58 and 66, opening wheel cylinders 26 and 28 and the 3 direction selector 
valves 66 and 68 for free passage, and opening the liquid paths 62 and 64 for free passage in the power room 
of a booster 10 by the 3 direction selector valves 66 and 68 

[0033] In this case, only when it gets into a brake pedal 14 and the pressure up of the power ** room is 
carried out suitably, it boosts the brake oil pressure of wheel cylinders 26 and 28, and when damping force 
becomes superfluous, the brake oil pressure will be wide opened by the reserve tank 32, and the lock state of 
a wheel will be canceled at the time of antilock control. 

[0034] By the way, the pressure of a power ** room is supplied to the aforementioned boost equipment 30 
through the liquid path 70. This boost equipment 30 is equipment arranged that a fail-safe function in case a 
booster 10 does not function normally should be secured, when the pressure up of the pressure of a power ** 
room is not carried out normally, carries out the pressure up of the fluid pressure supplied by the pro 
POSHONINGU bypass-valve 20 course by the boost piston to build in further, and supplies it to the wheel 
cylinders 26 and 28 of front wheels floor line and FR. 

[0035] In addition, at the time of these abnormalities, an unusual signal is transmitted from a differential 
pressure switch 74 towards ECU (electronic control unit)72 which manages control of antilock control and 
acceleration slip control, and the disposal which forbids execution of antilock control and acceleration slip 
control henceforth is taken. Moreover, when a master cylinder fluid pressure is further increased after the 
pressure limiter 76 is formed in the liquid path 70 and power ** reaches a **** limitation, the pressure 
limiter 76 prevents an adverse current of brake Froude from boost equipment 30 to a power ** room, and a 
boost operation is made not to be performed. 

[0036] ECU72 makes a computer a subject, calculates the degree of wheel speed, wheel deceleration, the 
degree of car body speed, etc. based on the detection result of the rotational-speed sensors 78, 80, 82, and 84 
which detect each rotational speed of each signal of the above-mentioned pressure sensor 42 and the above- 
mentioned pressure switch 44, and a differential pressure switch 74 and front wheels floor line and FR, and 
rear wheels RL and RR, and performs antilock control and acceleration slip control based on the result of an 
operation. 

[0037] By the way, it sets to the automatic-braking-system equipment of this example. To the liquid path 
leading to two liquid paths 16 and 18 which open a master cylinder 12 and the pro POSHONINGU bypass 
valve 20 for free passage, and the power ** room of a booster 10 the change bulbs 86, 88, and 90 into which 
high-pressure oil is made to flow out of an oil tap hole among the oil supplied to two oil inputs - minding - 
a spool formula - electromagnetism - the fluid pressure controlled by the fluid-pressure control valve 92 is 
supplied 

[0038] a spool formula - electromagnetism - the fluid-pressure control valve 92 is a valve which controls 
and supplies the fluid pressure of an accumulator 34 to the height proportional to supply current, and is 
equipment which controls the brake oil pressure at the time of an automatic-braking-system operation 
namely, a spool formula - electromagnetism - the fluid-pressure control valve 92 switches to the state of 
opening for free passage the tap hole connected to a wheel cylinder side to a reservoir 32, and decreasing 
brake oil pressure, the state of it being open for free passage to an accumulator 34, and increasing brake oil 
pressure, and the state of not making all open for free passage, but making brake oil pressure holding 
[0039] in addition, the above-mentioned change bulbs 86, 88, and 90 and a spool formula - 
electromagnetism -- between the fluid-pressure control valves 92 - normally closed electromagnetism - the 
opening-and-c losing valve 94 is formed and these spool formula ~ electromagnetism ~ the fluid-pressure 
control valve 92 and electromagnetism ~ the opening-and-c losing valve 94 is controlled by the controller 
100 which is the important section of this example through the drive circuits 96 and 98 
[0040] Here, while vehicle speed information is supplied from ECU72, from the distance-between-two-cars 
detection equipment 102 constituted by the radar which supervises the vehicles front that said ranging 
means 1 should be realized, the distance information on the obstruction which exists ahead [ vehicles ] is 
supplied to the controller 100. 
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[0041] and the controller 100 ~ these information — being based — the below-mentioned routine — 
, performing - a spool formula — electromagnetism - the fluid-pressure control valve 92 and 
electromagnetism — the automatic-braking-system mechanism 3 and the reserve damping force change 
means 4 which were described above by controlling the opening-and-closing valve 94 suitably are realized 
[0042] in this case, the case where it is judged from distance with the front obstruction detected with 
distance-between-two-cars detection equipment 102, the vehicle speed information supplied from ECU72 
that there is no possibility of a collision to a front obstruction — a spool formula — electromagnetism — 
current is supplied to the fluid-pressure control valve 92 - there is nothing ~ the electromagnetism of a cut 
off state - the opening-and-closing valve 94 will be opened for free passage by the reservoir tank 32 
[0043] Therefore, if it gets into a brake pedal 14 under this situation, the change bulbs 86, 88, and 90 will 
turn and supply the fluid pressure supplied from the master cylinder 12 to each wheel cylinders 22, 24, 26, 
and 28, and the damping force according to an operator's intention will generate them for each wheel. 
[0044] On the other hand, distance with the front obstruction which distance-between-two-cars detection 
equipment 102 detected emits a suitable control signal towards the drive circuits 96 and 98, in order that a 
controller 100 may demonstrate the function as an automatic braking system judging from the relative 
velocity of the obstruction and vehicles concerned etc., when unfairly near, consequently - each change 
bulbs 86, 88, and 90 ~ the fluid pressure of a master cylinder 12 - adding -- a spool formula - 
electromagnetism - the suitable electric control fluid pressure adjusted by the fluid-pressure control valve 
92 will be supplied 

[0045] Therefore, if the master cylinder fluid pressure higher than an electric control fluid pressure is 
supplied to the change bulbs 86, 88, and 90, the master cylinder fluid pressure of an electric control fluid 
pressure is higher than a master cylinder fluid pressure again, or when not getting into the brake pedal 14, an 
electric control fluid pressure is supplied to wheel cylinders 22, 24, 26, and 28. And each wheel cylinders 
22, 24, 26, and 28 demonstrate the damping force according to the supplied fluid pressure. 
[0046] When vehicles approach unfairly to a front obstruction, the automatic-braking-system equipment of 
this example is carried out in this way, and is not concerned with the state of a brake pedal 14, but 
demonstrates damping force required for collision avoidance automatically. 

[0047] By the way, that an automatic braking system operates is the case where the operator has not usually 
noticed having approached the front obstruction unfairly. Therefore, in there being also no aura and having 
performed sudden braking suddenly, a shock of a transient will be given to an operator and it cannot be said 
on operational characteristic that it is desirable. 

[0048] Moreover, if the situation can be made to know certainly to an operator when the sudden stop of the 
vehicles needs to be carried out by the automatic braking system before performing sudden braking, while 
the shock like the above is eased, depending on the case, an operator may take measures sufficient by his 
operation to avoid a collision, and, as a result, the sudden stop by the automatic braking system may be able 
to be avoided. 

[0049] When an example is taken by this point, in case an automatic braking system is operated, it is 
effective to perform preliminary braking aiming at preceding to perform this braking aiming at a vehicles 
stop, and making an operator know the situation. And they are 0.5sec(s), as it is shown in drawing 3 (A) as 
preliminary braking, in order to give an effective consciousness operation to an operator. It is known 
experientially that it is effective to generate the deceleration of the shape of a triangular waveform ended by 
the grade. 

[0050] Here, damping torque T which will be generated for each wheel if the case of a disk brake is taken 
for an example can express the effective area of a wheel cylinder as the following to the brake oil pressure P 
which will be supplied [ effective radius ] to a wheel cylinder in the dynamic friction coefficient of r, a 
brake friction pad, and a disk rotor if the effective radius of A and a disk rotor is set to mu. 
[0051] 

T=2 microxPxAxr ... (1) 

Thus, damping torque T generated for each wheel is a value proportional to the brake oil pressure P. for this 
reason, in case an automatic braking system is operated, it is shown in drawin g 3 (B) as preliminary braking 

— as - the triangular-waveform-like electric control fluid pressure of suitable peak value — a spool formula - 

- electromagnetism - it can be made to perceive supplying towards each wheel cylinders 22, 24, 26, and 28 
from the fluid-pressure control valve 92, then that an automatic braking system operates to an operator 
[0052] By the way, it is known that the sensitivity which a vehicles passenger perceives vibration produced 
on vehicles has the vehicle speed and correlation at the time of generating of vibration. For example, a 
passenger's oscillating sensitivity to the **** triangular wave configuration deceleration shown in above- 
mentioned drawing 3 (A) falls as are shown in drawing 4 and the vehicle speed becomes high. 
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> [0053] in order [ therefore, ] to secure the positive consciousness effect at the time of preliminary braking - 
v as oscillating sensitivity - alpha 1 it is necessary to secure a level - then, the vehicle speed -- VI it is - if - 
peak value Gl although it is sufficient with triangular wave configuration deceleration - the vehicle speed -- 
V2 it is - a case Gl G2 [ big ] Preliminary braking made into peak value needs to be performed. 
[0054] the automatic-braking-system equipment of this example is shown in drawin g 5 paying attention to 
this point -- as -- the time of preliminary braking - a spool formula - electromagnetism - it has the feature 
at the point to which it was presupposed that the electric control fluid pressure which the fluid-pressure 
control valve 92 generates is changed according to the vehicle speed In addition, although drawing 5 shows 
the example which serthe brake oil pressure at the time of preliminary braking as three stages according to 
the vehicle speed, it may not restrict to this about the change technique, and the technique changed into a 
stepless story may be used for it. 

[0055] It explains with reference to the flow chart which shows the processing which a controller 100 
performs that preliminary braking oil pressure shown in drawin g 5 should be realized hereafter to drawin g 
6 . In addition, this routine is a routine started when it is detected that an automatic braking system should be 
operated from the distance between two cars which distance-between-two-cars detection equipment 102 
detected, and the reserve damping force change means 4 described above when a controller 100 performed 
this routine is realized. 

[0056] Starting of the routine shown in drawing^) reads the vehicle speed V first supplied from ECU72 in 
Step (it considers as Following S) 100. And the vehicle speed V progressed and read into SI 02 is the low- 
speed decision value VI. It sees whether it is the following. It is V<=V1 here. When abortive, it progresses 
to SI 04 further and is the high-speed decision value V2. Comparison with the vehicle speed V is performed. 

[0057] or [ thus, / that the present vehicle speed V is in what level ] - distinguishing - the level - 
responding - V<-V1 it is - a case SI 06 - progressing - the low voltage set point PI VI <V<=V2 A 
case progresses to S108 and is the medium-voltage set point P2. When it is V2 <V again, it progresses to 
SI 10 and is the high-pressure set point P3. It chooses as preliminary braking oil pressure P, respectively, 
and this processing is ended. 

[0058] Consequently, it becomes possible to generate the reserve damping force against which such a big 
electric control fluid pressure that the vehicle speed V is high in case an automatic braking system operates 
according to directions for a controller 100 is supplied to master cylinders 22, 24, 26, and 28 at the time of 
preliminary braking, and sets off the property of the oscillating sensitivity shown in above-mentioned 
drawing ^ and which it may make an operator perceive the operation of an automatic braking system 
certainly. 

[0059] By the way, if damping torque T generated for each wheel as shown in the above-mentioned (1) 

formula is in the oil pressure P and proportionality which are supplied to wheel cylinders 22, 24, 26, and 28 

and the suitable oil pressure P is supplied, it can generate damping torque T according to it. 

[0060] On the other hand, the **** relation between the deceleration G generated on damping torque T and 

vehicles shown in the following formula is, and when the car weight W of a certain thing and the tire radius 

R are changed to proportionality, as for both, a proportionality constant will change under the influence 

[0061] 

G=T/(WxR) ... (2) 

In this case, although it hardly changes on the property and is satisfactory about the tire radius R, since it 
changes comparatively easily and sharply about car weight W under the influence of a passenger or the load 
to load, there is a problem. 

[0062] Therefore, in order to maintain a fixed level and to always give the consciousness effect to the 
operator by preliminary braking, it is necessary to also take into consideration the influence of this car 
weight W. The car weight detection equipment 104 which connected with the controller 100 and expressed 
with it in drawing_2 is equivalent to said car weight detection means 5 paying attention to this point. 
[0063] Here, when using a pneumatic spring as what computes car weight as car weight detection equipment 
104, for example based on the average relative distance of a wheel and the body, and the spring force of a 
suspension mechanism, the thing which detects and asks for distortion of a suspension mechanism, or a 
suspension mechanism, that for which it asks based on the pneumatic pressure can be applied. 
[0064] Drawin g.7 shows the flow chart of the routine which a controller 100 performs that the electric 
control fluid pressure amended based on the car weight W which this car weight detection equipment 104 
detected should be supplied to wheel cylinders 22, 24, 26, and 28 at the time of preliminary braking. In 
addition, it is the routine started when it is detected that an automatic braking system should be operated like 
the routine shown in above-mentioned drawing 6 from the distance between two cars which distance- 
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bettveen-two-cars detection equipment 102 detected, and the routine shown in this drawing is also 
k .performed that the reserve damping force change means 4 which the controller 100 described above should 
be realized. 

[0065] In the routine shown in drawing 7 , it sets to S200 first, and is the criteria car weight W0 as initial 
setting. It reads from memory. It is the criteria car weight W0 the relation between Deceleration G and 
damping torque T has proved beforehand the amendment for the deceleration G of vehicles being the 
function of car weight W, and eliminating the influence to be as shown in the above-mentioned (2) formula. 
It is because it should perform by the relation. 

[0066] Thus, criteria car weight W0 If reading is finished, after reading the vehicle speed V like the routine 
which progresses to S202 and is shown in above-mentioned drawin g 6 , it progresses to S204 and car weight 
W is read from car weight detection equipment 104. And the level of the vehicle speed V is distinguished by 
S206 and S208 like the routine shown in above-mentioned drawin g 6 , and it progresses to which step of 
S210, S212, and S214 according to the distinction result. 

[0067] They are the feature sections of this routine, and these [ S210, S212, and S214 ] are amendment steps 
by the car weight W which detected the setting fluid pressure while they choose the electric control fluid 
pressure P supplied to wheel cylinders 22, 24, and 26 according to the detected vehicle speed V at the time 
of preliminary braking. 

[0068] That is, about the fluid pressure of the criteria chosen by the relation with the vehicle speed V, it is 
the same as that of the electric control fluid pressure shown in above-mentioned drawing 6 , and is V<=V1. 
A case is the low voltage set point PI (S210) and VKV<=V2. In the medium-voltage set point P2 (S212) 
and V2 <V, a case is the high-pressure set point P3. It chooses as preliminary braking oil pressure P, 
respectively. And PI chosen in each of these steps, P2, and P3 W/W0 The multiplication of the correction 
factor is carried out and the electric control fluid pressure P is calculated. 

[0069] According to the electric control fluid pressure P set up by performing this amendment, damping 
torque T of G=T/(WxR) inside will be changed corresponding to change of car weight W, and fixed 
deceleration will after all always be acquired. 

[0070] For this reason, the deceleration generated at the time of preliminary braking when a controller 100 
adopts processing of this routine cannot be influenced by not only the vehicle speed V but the car weight W, 
but can become a thing accompanied by the always suitable oscillating sensitivity alpha, and can make the 
operation of an automatic braking system perceive certainly to an operator. 
[0071] 

[Effect of the Invention] According to invention according to claim 1, it is possible like **** for it not to be 
concerned with the height of the vehicle speed, but to always give an equivalent shock to an operator by 
preliminary braking. For this reason, it has the feature that unlike conventional automatic-braking-system 
equipment with fixed reserve damping force an operator is made to perceive the operation start of an 
automatic braking system in all the operating range of vehicles, and the preparation on mind and body can 
be urged. 

[0072] Moreover, when car weight changes under the influence of the number of passengers, a loading 
weight, etc., since reserve damping force is amended according to the change, it is not concerned with 
change of car weight, but always proper deceleration is acquired at the time of preliminary braking, and, 
according to invention according to claim 2, it has the feature that the consciousness effect can be 
demonstrated to an operator compared with the automatic-braking-system equipment of a claim 1 still more 
certainly. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The possibility of a collision is judged based on the measurement result of a ranging means to 
measure distance with a vehicles front obstruction. It is the mechanism in which supply predetermined brake 
oil pressure to the brake mechanism of a wheel regardless of [ when a safe distance is not secured ] an 
operator's intention, and an automatic braking system is operated. In automatic-braking-system equipment 
equipped with the automatic-braking-system mechanism in which preliminary braking aiming at making an 
operator know that will precede performing this braking aiming at a slowdown of vehicles, and an automatic 
braking system will operate is performed Automatic-braking-system equipment characterized by having a 
reserve damping force change means to change so greatly that the vehicle speed be high-speed the damping 
force at the time of the aforementioned preliminary braking. 

[Claim 2] a car weight detection means to detect car weight in automatic-braking-system equipment 
according to claim 1 — having — the aforementioned reserve damping force change means ~ the damping 
force at the time of the aforementioned preliminary braking — car weight — responding - an amendment ~ 
the automatic -braking-system equipment characterized by things 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ DrawingJL] It is the principle block diagram of the automatic-braking-system equipment concerning this 
invention. 

[DrawingJQ It is the whole automatic-braking-system equipment block diagram which is one example of 
this invention. 

[Drawing 3] It is drawing showing the situation of the deceleration which the automatic-braking-system 
equipment of this example generates at the time of preliminary braking. 

[Drawing 4] It is drawing showing the relation of the oscillating sensitivity and the vehicle speed which the 
passenger of vehicles feels to vibration of the same deceleration. 

[DrawingJLl lt is drawing showing the situation of the preliminary braking oil pressure of the automatic- 
braking-system equipment of this example. 

.[DrawingJil It is the flow chart of an example of the routine which the controller of the automatic-braking- 
system equipment of this example performs. 

[DrawingJ71 It is the flow chart of other examples of the routine which the controller of the automatic- 
braking-system equipment of this example performs. 
[Description of Notations] 

1 Ranging Means 

2 Brake Mechanism 

3 Automatic-Braking-System Mechanism 

4 Reserve Damping Force Change Means 

5 Car Weight Detection Means 
22, 24, 26, 28 Wheel cylinder 
34 Accumulator 

36 Motor 
38 Pump 

72 Electronic Control Unit (ECU) 
86, 88, 90 Change bulb 

92 Spool Formula - Electromagnetism ~ Fluid-Pressure Control Valve 
100 Controller 

102 Distance-between-Two-Cars Detection Means 
104 Car Weight Detection Equipment 
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